S
eptic arthritis of the hip in neonates is difficult to diagnose because the signs and symptoms that usually are present in older children often are absent in neonates. The neonate's immune system is immature and, as a result, local signs are few, and the process of locating the infection is much more difficult [8] . Anatomically, the presence of metaphyseal vessels, which directly communicate with the epiphyseal vessels in the ossific nucleus [9] , facilitate rapid spread of infection from the metaphysis into the cartilaginous epiphysis and the adjacent joint.
Delayed diagnosis can lead to devastating sequalae including ischemic necrosis of the femoral head, subluxation, dislocation, limb-length discrepancy and pseudoarthrosis of the femoral neck [2, 4, 5] . In 1982, Hunka and colleagues [5] devised a classification system to document the residual deformity of septic arthritis in infancy. These authors also cautioned that because of the severe nature of the deformities, the usual objectives of full, painless motion, a normal gait, full function, and equal leg lengths could not reasonably be achieved. Instead, they proposed more-modest criteria to assess outcome in these patients including: A stable joint, an arc of flexion of 50°or more, a flexion contracture of less than 20°, and freedom from pain and the ability to carry out most ageappropriate activities [5] .
Pseudoarthrosis of the femoral neck is one of the rarer and perhaps mostdifficult complications to manage in these patients [2, 5] . In the current study, Kanojia and colleagues [6] described their experience in the treatment of 16 patients with this deformity. The authors achieved satisfactory results in 15 of 16 patients, according to the criteria proposed by Hunka and colleagues [5] . These results allowed their patients to perform daily living activities and likely facilitated a more-favorable interaction with their young peers.
However, as acknowledged by the authors, we should temper our expectations when considering long-term results of these hips. Indeed, Choi and colleagues [2] also cautioned that management of the deformities in these hips should be regarded as measures that temporarily improve clinical function and delay the need for more definitive procedures used in adult patients.
Prevention of these deformities should be our primary goal. In 1960, Eyre-Brook [4] , referring to septic arthritis of the hip in the neonate, wrote that clinicians "need to be very much on the lookout for this condition" and added "improved results will come with earlier diagnosis."
Where Do We Need to Go?
To minimize the sequelae of septic arthritis of the hip in the infant, one must have suspicion, and institute prompt and thorough treatment. To facilitate early diagnosis, we need to review the best approaches for evaluating the newborn with suspected hip sepsis to avoid the type of deformities described in the current study [6] .
The most-reliable clinical findings supporting the diagnosis of a septic hip in the newborn are limitation of movement (pseudoparalysis) of the hip and local swelling. These patients are often afebrile, and their white blood cell counts and other laboratory values frequently are unremarkable [8, 10] . C-reactive protein (CRP) has been a strong predictor of septic arthritis of the hip in older children, but its predictive value in the neonate is less clear [10] . Future studies to clarify the use of CRP and to identify other diagnostic markers, such as cytokines, may be helpful to improve the early identification of neonatal sepsis [7] .
Until then, identifying neonatal septic arthritis of the hip will remain a challenge for orthopaedic surgeons. Plain radiographs may demonstrate soft-tissue swelling [8] or joint space widening, and so these images are worth obtaining. Isotopic bone scanning is not reliable for the diagnosis of this condition [1] , but since neonatal musculoskeletal sepsis often is multifocal, Morrissy [8] has recommended that this test be performed to locate other "silent sites" of infection. While MRI may be useful to detect joint effusion and adjacent osteomyelitis in older children, its use in neonates is limited because it requires sedation or general anesthesia to perform.
Ultrasound can detect an effusion in children with septic arthritis of the hip. Although this modality has been used extensively in the evaluation of newborn hip stability, few data support the utility of this modality in neonates with suspected hip sepsis, likely due to the rarity of this condition. However, given the many advantages of this imaging modality-quick, noninvasive, portable, relatively inexpensive-it should be utilized to evaluate the hips in any newborn suspected of hip sepsis [10, 11] . Additionally, it has been suggested that an ultrasound evaluation be performed of the contralateral hip in infants with a septic hip, and both hips in those newborns with any documented bone or joint infection [10] . Additional studies illustrating the usefulness of this imaging modality in the diagnosis of neonatal hip sepsis are warranted.
The most-important diagnostic tool in the evaluation of a patient with suspected septic arthritis of the hip remains early aspiration of the joint [8] .
A positive aspiration will confirm the diagnosis and help identify the organism. Given the potentially catastrophic outcome of a delayed diagnosis, one must have a low threshold for aspiration [8] . Once the diagnosis is confirmed, parenteral antibiotics should begin, and irrigation and débridement of the joint must be urgently performed [11] .
How Do We Get There?
In few areas of orthopaedics does Benjamin Franklin's adage, "an ounce of prevention is worth a pound of cure" better apply than to septic arthritis of the hip in the newborn. To make a prompt diagnosis and provide adequate early treatment, the clinician must have a thorough knowledge of how this entity presents, and how that presentation differs from that of older children. A small case series that identifies better diagnostic laboratory markers for neonatal sepsis, as well as studies that demonstrate the usefulness of ultrasonography and other imaging modalities in this condition could prove valuable.
There is some evidence that multidisciplinary teams can improve the care of children with musculoskeletal infection. Copley and colleagues [3] used evidence-based treatment guidelines applied by a multidisciplinary team to develop a more efficient diagnosis, a higher rate of identifying the causative organism, and improved outcomes for the management of pediatric musculoskeletal infection, including patients with septic arthritis. Obtaining similar data focusing on neonatal hip sepsis will likely require additional contemporary reports, including small case series, on the early treatment of this patient group. Such information would be helpful to expand our current level of knowledge.
Despite our best efforts, patients with sequelae of neonatal hip infection may continue to be seen by orthopaedic surgeons, especially in regions of the world with limited healthcare resources. While the current study offers useful information regarding the management of the late sequelae of this entity, future investigations describing other approaches to this problem, such as the use of vascularized fibulae, muscle pedicle grafts, and improved methods of fixation, that may allow for more-rapid healing and mobilization of the patient, would be of great interest.
